I. SHIFT OF THE BAND GAP WITH INCREASING SHELL THICKNESS
Growing a CdS shell around the CdSe core QDs induces a red shift of the first absorption peak due to the extension of the electron wavefunction into the shell. We observe a saturation of the shift when reaching 9 monolayers (ML), as shown in Fig. 1 .
II. FINE STRUCTURE CALCULATIONS
Using the parameters for zincblende CdSe QDs (see Ref.
1 and references therein) we performed k·p calculations of the band-edge exciton fine structure in the effective mass approximation 2 .
Spherical zincblende CdSe QDs exhibit a 5-fold degenerate lower dark state and a 3-fold degenerate upper bright state. The energetic splitting between these levels equals 2-14 meV for QD diameters in the 6-3 nm range, see Fig. 2 (left). This energy level scheme does not fit with the experimental data, where a richer fine structure and a smaller dark-bright splitting are observed. Theory and experiment converge when the QD shape anisotropy is taken into account. The anisotropy lifts the degeneracy of the dark and bright states, yielding five separate energy levels. This is shown as an example in Fig anisotropy. The radiative rates of the bright states used to reproduce the experimental data are also consistent with an oblate shape in the range of AR larger than 0. We can estimate the effect of a modified exchange interaction as a result of the electron delocalization into the shell in these quasi-type II QDs by decreasing the singlet-triplet splitting energyhω ST , since its magnitude is directly determined by the exchange interaction 2 .
Examples are shown in Fig. 4 for the case of a ten-fold reduction ofhω ST , and forhω ST = 0.
Reducinghω ST reduces the energy splitting between the lowest dark and bright state, consistent with our experimental observations. In the limit ofhω ST = 0 the fine structure is
